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the situation where a fully differentiated cell takes on tioned the existence of this event. When studying these another differentiated phenotype, often without cell diviprocesses, there are numerous caveats that pose a serision. Alternatively, the lineage switch can be executed ous risk of erroneously interpreting findings as signs of by transdetermination. Here, a stem or progenitor cell stem cell plasticity.
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progenitor cell determined to generate another set of First, this concept challenges our view of how cellular differentiated cells. Third, a cell can switch lineage by differentiation is regulated. Second, it poses the quesfirst dedifferentiating to a common stem or progenitor tion of whether this process may be in effect during cell and then redifferentiating to another distinct cell normal physiological conditions and in pathological situtype. Importantly, in no study suggesting stem cell plasations. Third, stem cells may offer an attractive source ticity in mammals has data been provided indicating in which of the above outlined ways a certain cell may have switched lineage. transfer, an artificial situation which promises to teach us much about fundamental aspects of cellular determination. In many situations where stem cell plasticity has been implied, there has been damage to the tissue where the new cells of unrelated lineage emerge, and there are some indications that this may be a prerequisite for the observed effects. For example, extremely few hematopoietic stem cell-derived liver cells are seen in the uncompromised liver, whereas pronounced contribution has been reported in pathological situations (Lagasse et al., 2000) . This could imply that stem cell plasticity is a rare phenomena and may reach appreciable levels only if these cells have a competitive advantage.
Another situation of human pathology where stem cell plasticity may be implied is in metaplasia, i.e., when there is a change of cell type in a certain location as a secondary effect to a pathological process (Slack and Tosh, 2001). Common examples of metaplasia include pancreas cells in the intestine, gastric epithelium in the duodenum, and endometrium in the ovary. Metaplasias , and the frequency could be higher in in recent studies of cellular reprogramming by nuclear other situations. Both of these studies analyzed systems conceptually different from those in which stem cell plasticity has been suggested, therefore precluding conclusions to be drawn regarding the previous studies. However, they do point out an important caveat in these types of experiments which has been overlooked and needs to be addressed in future studies.
Fusion appears to be an extremely rare event and may seem an unlikely explanation for many of the results ascribed to stem cell plasticity. On the other hand, stem cell plasticity also seems unlikely from previous knowledge. It will have to be established for each individual situation where a suspected case of plasticity is seen which of the two unlikely possibilities is true, fusion or plasticity. At this point, it is as unwise to conclude that tissue stem cells are completely plastic as to conclude that all data suggesting stem cell plasticity are due to fusion events. We need to keep our minds both open and very skeptical.
How Can Stem Cell Plasticity Be Tested?
To comprehend the possible extent of stem cell plasticity and to be able to understand the molecular underpin- 
